Most research studies related to biodiversity offsetting have focused on governance systems already in place in the terrestrial realm -these studies tend to rely on an approach of organizational economics, in particular in relation to mitigation banking schemes. In this study, emerging marine offsetting governance systems has been analyzed using the Actor-Network Theory (ANT) with the aim of highlighting the key elements that enable the emergence of marine offsetting tools. The ANT framework has been applied to four case studies in California using data collected in a field study that consisted of interviewing 30 stakeholders working closely with the issue of marine offsetting. Employing ANT allowed to ascertain the role of commonly studied elements such as impacted ecosystems, sizing methodologies and ecological engineering techniques. Further, it highlighted the key role of other critical factors, such as 'skilled intermediaries', who succeed in overcoming uncertainties generated by the use of new tools and contribute to leading other stakeholders towards the goal: the offset instrument. These mediators call upon effective translation processes to put forward new arguments: a change in spatial and temporal scales and adaptive solutions. The findings point to a line of approach that encourages reconfiguring environmental governance systems that could benefit from feedbacks from Integrated Coastal Zone Management (ICZM) and Marine Spatial Planning (MSP) processes, in order to facilitate the development of marine offset schemes.
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Introduction
To date, most scientific literature examining biodiversity offsetting schemes has focused on systems developed to offset authorized impacts in terrestrial ecosystems. Currently, three types of scheme are mainly used in terrestrial contexts:
Permittee-responsible mitigation (PRM):
The permittee causing the authorized impact implements (itself or through an authorized agent or contractor) offset measures; the permittee retains full responsibility.
Mitigation banking: An operator, which is neither the permittee nor the regulator, undertakes ecological actions in anticipation of future development projects with an ecological impact. This operator then translates these actions into value through the sale of credits to developers that need to compensate for impacts on the same habitats or species in the same defined area as the actions undertaken by the bank.
In-lieu fee (ILF) mitigation:
Financial funds are collected from one or several developers causing authorized impacts in order to implement offset measures. These are managed by a public-sector stakeholder or a non-governmental organization (NGO).
Research to date has particularly focused on mitigation banking, which integrates, within an explicit framework, criteria such as equivalence calculation, exchange rules, and legal and financial guarantees [1] . Mitigation banking schemes have benefited from being tested in practice; the first was implemented in the early 1990s in the United States. However, in a marine context, offsetting systems are currently in their very early stages of development (for example, the state of Florida has 3 marine mitigation banks compared to around 90 terrestrial mitigation banks). As of yet, few studies have been dedicated to marine offsetting, so this research topic anticipates a future field.
In this study, rather than investigating governance systems already in place (mainly designed for the terrestrial context), emerging governance systems currently in development were analyzed. With this aim, marine offsetting in California was addressed using the Actor-Network Theory (ANT). Like the neoinstitutional economics approaches commonly used to study organizational modes related to mitigation banking [2, 3, 4] , the sociological framework of ANT stems from the organization theory. The ANT is a sociological approach that was developed in the 1980s by, among others, M. Callon, B. Latour and M. Akrich to deepen the understanding of processes in science production and, in particular, the elaboration of scientific facts in laboratories [55] . For instance, this has been applied to investigate the construction of credibility for new evaluations and assessments (environmental capital, ecological footprinting, and green infrastructure) [8] . This approach is of interest for marine offset as it enables the study of science and technology 'in the making' [5] , and marine offsetting is still in its pioneering and innovative phase.
California was chosen as the study area since this state is part of a nation with the largest marine Exclusive Economic Zone in the world (11,350 million km 2 ). California's marine regulations are also some of the most far-reaching. It was one of the coastal states most deeply involved in defining the programs in the Coastal   12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Zone Management Act (1972), a reference text in global policy on coastal zone management. California was the second state to sign this act [6] .
This article studies the relations between the elements of the socio-ecological system to help identifying the different strategies developed by the stakeholders and the key enabling processes for the implementation of marine offset schemes. In section 2, the theoretical framework is detailed. The stakeholders who were interviewed, the documents that were reviewed, and the items related to the ANT concepts around which the analysis is organized are outlined in section 3. Section 4 displays the four case studies encountered in California and the information needed for the ANT application. For each case study, the different elements of ANT explaining the emergence of marine offsetting schemes are discussed in section 5. The last section describes how the reconfiguration of environmental governance constitutes a crucial element in the design of marine offsetting schemes.
Theoretical framework
Generally, the creation of knowledge (or innovation) is presented as linear, transferred from the originator to the receiver. In contrast, Callon, Latour and Akrich proposed the Actor-Network Theory, which argues that information is received not only according to its internal merits ('the facts') but also according to the receivers' strategies and aims for using it [55] . ANT thus emphasizes the importance of translating information in a way that is pertinent to receivers' concerns in order to recruit them into actions. This process takes place in a network of stakeholders.
Organizational dynamism relies on this capacity to translate information. Thus, it is essential to establish what ANT terms an 'obligatory passage point', shared by a network of stakeholders [5, 7] , through which other stakeholders must pass in order to reach their goal. ANT does not create a division between words and things or between human and non-human elements: all participate in a collective action and are referred to as 'actants'.
When analyzing the emergence of new tools or 'knowledge' according to ANT, their qualities are considered as just one element in a more complex picture; it is equally crucial to understand 'how knowledge claims become incorporated into the actions, values, and projects of others' [8] . The role of external, social, and economic factors is decisive in stabilizing connections between knowledge and action. As mentioned by Cowell and Lennon [8] , entrenching the use of a methodology depends on 'a complex and sometimes precarious assemblage of knowledge content, metaphor, policy resources, and institutional setting'. This assemblage can affect the limits of the relevance of what are effectively social abstractions (i.e. evaluations) as bearers of values; key stakeholders normally have to agree on these limits [9] . A new methodology or tool, also called a 'politico-technical artefact' [10] , must 'combine irresistible forms of knowledge with political legitimacy' in order to make it less subject to negotiation [11] .
Thus, in ANT it is crucial to identify the 'positive modalities' (consolidating) and 'negative modalities' (contesting) in a new tool or 'knowledge'. The former are related to arguments that move the debate away from the contestable conditions in which knowledge was produced so that they can be used to underlie actions. The latter consist of arguments that focus on the conditions in which knowledge was produced, questioning the methods, data or assumptions. In addition to these key elements within ANT, Cowell and Lennon [8] highlight the important role of 'skilled intermediaries' or 'policy entrepreneurs'. These intermediaries have the ability to forge links between key stakeholders and are able to explain the potential value of the tool to others and address any negative modalities. These facilitators are crucial, as the adoption of a tool must 'driv[e] forward particular conceptions of sustainability across a range of 60  61  62  63  64  65  66  67  68  69  70  71  72  73  74  75  76  77  78  79  80  81  82  83  84  85  86  87  88  89  90  91  92  93  94  95  96  97  98  99  100  101  102  103  104  105  106  107  108  109  110  111  112  113  114  115  116  117  118 governmental sectors, each with their own forms of knowledge and expertise, normative criteria, and policy territories' [12 In: 10] .
In ANT, ecosystems are 'actants' in the same way as stakeholders. Indeed, as mentioned by [13] , 'a theme that runs through geographical analysis of environmental governance […] is how the biophysical properties of natural resources and ecological systems impinge on and shape the organizational and institutional systems through which they are governed'. Thus, governance schemes are fundamentally linked to particular ecosystems, and this relationship affects the way that governments seek to manage economic development in their territories [14] . Indeed, different levels of uncertainty prevail in different ecological systems (in terms of scientific knowledge, restoration techniques and methodologies used to assess offset needs). As demonstrated by Jacob et al. [15] , an ecological impact assessment relies strongly on the studied ecosystem and ecological restoration techniques also vary greatly according to the ecosystem. So a thorough analysis requires taking into account all the different elements of an ecological system, including the various aspects of human entities and their articulations.
Materials and methods
An experimental approach based on interviews with various stakeholders involved in marine offsetting in California was used to study the different governance systems implemented in this field and the resulting offsetting instruments. The field study was conducted over a month and a half in 2015 between San Diego and San Francisco in the state of California in the United States. 30 stakeholders were interviewed working in the field of marine offsetting in face-to-face, semi-structured interviews. These 30 persons were selected either because of their past experience with one of the case studies or because of their strong expertise in Californian mitigation. The interviews were carried out with public-sector stakeholders (6 representatives from federal agencies and 9 representatives from state agencies), private stakeholders (3 environmental consultants and 5 private developers) and scientists (7 researchers). The scientists played a role in the monitoring of one or several case studies, either during impact assessment or restoration processes.
Key documents for examination of the case studies were identified thanks to the interviews, providing technical elements necessary to inform the ANT framework. The interviews enabled to get a narrative around each example, but also to understand the position of each stakeholder and the stakes of the different agencies that do not appear in the reports. The four case studies analyzed here were the result of crossreferencing data gathered during the enquiries. They represent the examples most quoted by the interviewees. This choice was also determined by the availability of information that allowed the selected analytical framework (ANT) to be applied correctly.
The stakeholders and their roles in marine offsetting are briefly described in Appendix 1. Each agency or organization is considered as a human 'actant' whose objectives were those described by their mandates and responsibilities as defined in relevant regulations. A given federal agency, which may appear as a monolithic actor from the outside, in fact has multiple and intersecting interests as mentioned by Robertson [16] in his essay on environmental governance resulting from his experience within the Environmental Protection Agency (EPA). Although acknowledging this duality, in this analysis each agency is seen as a unified entity. Thus, the roles and motivations of individual agents within these organizations were not explored. Indeed, such an analysis would have been too complex to be conducted on four case studies in a limited time.
In addition, various documents were reviewed such as Environmental Impact Assessments (EIAs), authorization permits, monitoring reports and recommendation documents, as well as related regulations   119  120  121  122  123  124  125  126  127  128  129  130  131  132  133  134  135  136  137  138  139  140  141  142  143  144  145  146  147  148  149  150  151  152  153  154  155  156  157  158  159  160  161  162  163  164  165  166  167  168  169  170  171  172  173  174  175  176  177 (see Appendix 2). The three major sizing methodologies used for offset measures and mentioned during interviews are detailed in Appendix 3.
The different information gathered for each case study presented in the following section were then organized around five items related to the ANT concepts (in brackets): (i) the natural elements that were impacted and the pressures that triggered this impact (non-human actants), (ii) the different stakeholders who had a role in the development of the offset instrument (human actants), (iii) the status of the impacted elements in view of the regulation, the sizing methodologies and the restoration techniques used for the offset, the timeframe and the localization of the project (potential modalities), (iv) the discussions and negotiations between the different stakeholders (translation elements) (v) the binding instrument (obligatory passage point).
4. Presentation of the collected data: the four case studies
Case study 1: California Eelgrass Mitigation Policy
In 1991, the National Marine Fisheries Service (NMFS), the US Fish and Wildlife Service (USFWS) and the California Department of Fish and Wildlife (CDFW) drafted the Southern California Eelgrass Mitigation Policy, containing guidelines related to mitigating impacts on eelgrass. This policy concerned only southern California and was relatively easy to develop and enforce. Later, it was decided to devise a new document that would apply to the entire state; this expansion of the policy is the case study analyzed here.
The fact that eelgrass delivers numerous scientifically proven ecosystem services (e.g. in regulating coastal erosion, oxygenating seawater, producing organic matter and nutrients, and providing nursery, spawning and refuge zones) was a strong argument for developing environmental policies in relation to this species. Indeed, its importance is acknowledged in a number of regulations, such as the Magnuson-Stevens Fishery Conservation and Management Act, which designates eelgrass as an Essential Fish Habitat and a Habitat Area of Particular Concern, as well as the Clean Water Act (Section 404), which considers shallow waters vegetated with eelgrass as Special Aquatic Sites. This species unites the environmental objectives of several environmental agencies -the USFWS, NMFS, EPA and US Army Corps of Engineers (USACE) -under one protection and management goal. The guidelines in the NMFS 'No Net Loss' eelgrass policy comply with EPA and USACE regulatory requirements, but also provide more specific recommendations on avoiding and reducing impacts on eelgrass and implementing monitoring, evaluation and offsetting for losses [17] . The NMFS West Coast Regional Office played a major role in designing the new statewide guidelines, but supplementary reviews were undertaken at the federal level (internally) and by other agencies involved, including the California Coastal Commission. Following five years of collaborative work, the California Eelgrass Mitigation Policy was released in 2014 in a more scientific format (monitoring requirements are more complex).
These new guidelines outline different options for offsetting eelgrass losses: conservation management plans, in-kind offsetting (the preferred option), mitigation banking, in-lieu fee programs, and out-of-kind offsetting. To ensure that no losses could be attributed to a delay in the implementation of offsets, the guidelines stipulate a surface ratio of 1.2:1 1 , calculated using a similar methodology as that used in Habitat Equivalency Analysis (HEA) as described in The Five-Step Wetland Mitigation Ratio Calculator [18] . This ratio assumes that restored eelgrass attains equivalent habitat functioning within three years, an average rate based on feedback from 47 transplantation projects carried out over 25 years in southern California [19, 20, 21] . This ratio can be adapted according to the area in question. Every five years, the guidelines can be reevaluated according to the data gathered.
NMFS uses the recommendations in these guidelines to comment on actions subject to the National Environmental Policy Act (NEPA). According to the Magnuson-Stevens Act, federal agencies must consult with NMFS before authorizing any actions funded or undertaken by that agency that potentially impact an Essential Fish Habitat. NFMS comments are forwarded to the responsible agency, which can either take up the recommendations or explain why they will not be followed. Under the Fish and Wildlife Coordination Act (FWCA), the NMFS recommendations must be taken up; however, the responsible agency has final accountability for the protection measures adopted. Consequently, these recommendations should not be interpreted as binding for public authorities. Nonetheless, USACE refers to these guidelines in the permits it issues, and the California Coastal Commission often requires the coastal development permits it delivers to be compliant with them.
Case study 2: San Onofre Nuclear Generating Station -permittee-responsible mitigation
When the California Coastal Commission was created in 1972 by voter initiative following residents' concern about defending public access to the sea, it had to deal with a highly controversial topic: the creation of two new nuclear power stations on the coast. After refusing the construction of Units 2 and 3 of the San Onofre Nuclear Generating Station (SONGS) in 1973, the Coastal Commission authorized them in 1974 on the condition that an independent committee be set up -the Marine Committee Review (MCR) -to lead a thorough review of the impacts of commissioning these units and to define, if necessary, offsets for environmental impacts. The resulting committee was made up of three members: one appointed by the Coastal Commission (representing the state's interests), one appointed by the electric utility Southern California Edison (representing the interests of the permittee), and the third appointed by the NGO Friends of the Earth 2 (representing the interests of opponents of the project). In addition, an independent researcher was specifically appointed to conduct an analysis of the proposed offset measures. Thus the committee embodied two opposing visions: that of the scientific experts appointed by the electric utility (SCE), who advocated for the power plant's lack of impacts, and that of environmentalist organizations, which feared critical impacts. The units were commissioned in 1983 and 1984, and the MRC issued its final conclusions concerning their ecological impact to the Coastal Commission in 1989. Its report concluded that there were significant negative effects on macroalgal beds in the vicinity of cooling water outfalls from the two units 3 . The discharge plume was found to trigger a substantial reduction in (a) the abundance and density of macroalgae, (b) the abundance and biomass of most of the kelp-bed fish species studied by the MCR, and (c) the abundance of large invertebrates inhabiting the kelp reef. The adult fish populations in the Southern Californian Bight as well as the local midwater fish populations were also impacted by the entrainment and impingement of larvae through the site's water intake. Other agencies (NMFS, USFWS and CDFW) were consulted to help define offset measures, but they were not required to approve the permit related to offsets.
Following the MCR's final report on the site's detrimental environmental effects, the SONGS permit was amended in 1991 and again in 1997 [22] in order to integrate the following mitigation measures: 2 Friends of the Earth is an NGO working on environmental and human rights issues. It was created in 1969 and operates in 76 countries. 237  238  239  240  241  242  243  244  245  246  247  248  249  250  251  252  253  254  255  256  257  258  259  260  261  262  263  264  265  266  267  268  269  270  271  272  273  274  275  276  277  278  279  280  281  282  283  284  285  286  287  288  289  290  291  292  293  294  295 6
The creation or restoration of 61 ha of wetlands in southern California to compensate for the fish loss in the bight. The construction of an artificial reef of a size sufficient to ensure the development of 61 ha of giant kelp and its associated communities, and the creation of a fund for a fish hatchery program as compensatory mitigation for adverse impacts to the kelp community. The installation of behavioral barrier devices in the plant's seawater intake systems to reduce future losses of local midwater fish. The provision of necessary funds for technical oversight, monitoring, and performance assessment of the mitigation projects, undertaken by independent scientists.
As noted in the last point, the amended permit required monitoring from independent scientists during the offsetting phase. It specified that performance standards must be attained within 10 years and would be considered successful if standards were maintained for 3 consecutive years. These performance standards were also required to be met during the full period of operation of Units 2 and 3, including decommissioning, and until the complete elimination of any discharge.
a. Project 1: Artificial reef (in-kind offset)
To offset the impact of SONGS, the MRC recommended the implementation of an artificial reef with a surface area 1.5 times larger than the 80 ha of impacted area to take into account uncertainties [23] . However, the Coastal Commission approved the creation of a smaller artificial reef of 61 ha on the condition that an experimental reef be created beforehand to reduce these uncertainties. Based on a literature review of the historical distribution of kelp on artificial reefs in southern California and on a study of the most suitable substrates [24] , an experimental reef project including eight different alternatives was designed and immersed off the coast of San Clemente in 1999. After five years of monitoring, these alternatives proved to be very similar in terms of attaining performance standards. The permittee (the electric utility) chose the version with the minimal required size (61 ha) in light of the results of the experimental phase. This became the Wheeler North Reef, which was submerged in 2008.
In the last available monitoring report (from 2015: 25), the reef functioning was considered as satisfactorysimilar or better than a natural reef in the region -but it has never met the standard related to fish biomass production, one of the four 'absolute standards' (the others being (1) 90% of hard substrate available for biocenosis colonization, (2) sustainability of 150 acres of kelp, and (3) absence of undesirable or invasive species). Thus the reef has never obtained offset credits as it has never met all four absolute standards in one year.
The MCR has explained these shortfalls in performance by the limited size of the reef and has recommended adding new units to increase the surface area of the offset.
b. Project 2 : coastal wetlands restoration (out-of-kind offset)
In accordance with the SONGS permit requirement to restore wetlands to compensate for impacts, in 1992, the MCR selected San Dieguito Lagoon to be restored. The project stipulated that 14 ha be granted for the maintenance of the lagoon inlet in open conditions and 47 ha be created or restored. This sizing was the result of the MCR's observation that, depending on the site and the program, wetlands restoration provides the equivalent or double the ecological value produced by an artificial reef (in terms of surface area). 296  297  298  299  300  301  302  303  304  305  306  307  308  309  310  311  312  313  314  315  316  317  318  319  320  321  322  323  324  325  326  327  328  329  330  331  332  333  334  335  336  337  338  339  340  341  342  343  344  345  346  347  348  349  350  351  352  353  354   7 The wetlands restoration project began in 2006 and was completed in 2011. To obtain mitigation credits for a given year, a restoration project must satisfy all the absolute standards and as many relative standards as the less functional reference site.
To date, San Dieguito has never met the absolute standard related to habitat due to insufficient plant cover (the other four absolute standards have been met: these are related to topography, tidal prism, plant reproductive success, and exotic species) [26] . Neither did the restoration project attain the relative standards in three out of four years, nor the standards relative to biological communities in year 4. Despite encouraging signs regarding the capacity of this lagoon to provide a habitat and support the food web, the project has never received offset credits.
At SONGS itself, Units 2 and 3 were definitively stopped in January 2012 following technical issues, and in June 2013, they were decommissioned permanently. However, the cooling of the units will take several years before dismantling can be carried out. Thus, impacts are still occurring in the marine environment, although they will decrease with the abatement of water intake and discharge.
The SONGS mitigation project called upon unprecedented environmental management that could not rely on existing feedback and thus had to draw upon an innovative approach with substantial monitoring resources (impact evaluation was also conducted during the operating phase of Units 2 and 3 of the plant).
Case study 3: Port of Los Angeles -umbrella mitigation bank
The Port of Los Angeles (POLA), with a surface area of 3035 ha, is the busiest container port in the United States, dealing with one-quarter of all cargo entering the country. To meet development needs, projects linked to infrastructure improvement and maintenance are necessary. These can impact sensitive habitats, such as the Inner and Outer Harbor, as well as eelgrass habitats and wetlands under federal jurisdiction. With the aim of mitigating its global effects on the environment, the port considered developing an Umbrella Mitigation Bank Agreement to take into account impacts before they occur [27] . Previously, the port had created four mitigation banks: Inner Harbor mitigation bank, Outer Harbor mitigation bank and the off-site 4 mitigation banks of the Batiquitos and Bolsa Chica lagoons. These banks are allowed to obtain credits only for losses related to US Waters and Essential Fish Habitats. They are qualified as 'single user' or 'single client' banks since they were developed for and are used by a unique entity in order to provide offsets exclusively for its own authorized impacts.
a. Harbor mitigation banks
The memorandum of understanding establishing the Harbor mitigation banks was signed by the City of Los Angeles Harbor Department, USFWS, CDFW and NMFS. Agencies such as the EPA, the California State Lands Commission (CSLC), the California Coastal Commission and the USACE were not involved in the negotiations [28] . The impacts on listed species were not covered by the memorandum. The banks were planned to be active until all credits were used or until the abrogation of the banks following the agreement of all signatory parties of the memorandum.
The Inner Harbor mitigation bank was established in 1984 to offset impacts related to construction projects involving excavation or filling within the Inner Harbor [29] . It provides in-kind offsets for spatial and 4 These offset sites are not located in the same area as the impacted site .   355  356  357  358  359  360  361  362  363  364  365  366  367  368  369  370  371  372  373  374  375  376  377  378  379  380  381  382  383  384  385  386  387  388  389  390  391  392  393  394  395  396  397  398  399  400  401  402  403  404  405  406  407  408  409  410  411  412  413 temporal losses of marine habitats with a 1:1 ratio -excavation generates credits, while filling removes them.
The Outer Harbor mitigation bank was created in 1997 to provide partial offsetting for impacts generated by a dredging and filling program for Pier 400 as well as other dredging and filling projects within the port [30] . The Outer Harbor has marine habitats of a higher quality than those of the Inner Harbor, thus the Outer Harbor bank was established for out-of-kind offsets according to various ratios depending on the location of impacts (ratios are based on expert assessments).
b. Off-site mitigation banks Batiquitos Lagoon
Batiquitos Lagoon is an area of coastal wetlands with a surface area of 241 ha near the city of Carlsbad (90 km south of the Port of Los Angeles). It provides habitats for numerous aquatic and marine birds listed at state or federal levels. Following changes due to an increase in trade and transportation, the mouth of the lagoon became blocked, causing the basins to silt up and become shallower; the lagoon was expected to fill up within 50 years [31] . In 1987, a restoration program was developed to enhance lagoon habitats and reopen the wetlands to tidal action so that migratory birds would remain [32] . A memorandum of agreement, originated by the Outer Harbor mitigation bank to compensate for the dredging and filling of Pier 400 [32] , was signed by the Harbor, the city of Carlsbad, CSLC, CDFW, USFWS and NMFS. The restoration work took place from 1994 to 1997. On completion of the work, the CSLC leased the lagoon to CDFW, which became responsible for its maintenance as an ecological reserve in perpetuity, as well as for its monitoring and management through a maintenance fund (secured in constant injections for 30 years). A second investment fund will take over after 30 years for a supposedly unlimited duration.
Only subtidal and intertidal habitats and low marshes were included in the calculation of the mitigation credits to maintain equivalence with lagoon areas. These credits can serve to compensate for impacts on deep-water Outer Harbor habitats with a ratio of 1.06:0.40 (Outer Harbor credit:compensatory ha at Batiquitos). Equivalence was calculated using a modified Habitat Evaluation Procedure (HEP).
However, the maintenance account, which was meant to last 30 years, has been totally depleted as the interest was lower than expected due to the economic crisis of 2008. The investment fund is not yet available, making conservation management actions challenging.
Bolsa Chica lowlands
The Bolsa Chica lowlands are an area of coastal wetlands with a surface area of 505 ha. They are located 21 km southeast of the Port of Los Angeles and provide habitats for fish, aquatic and marine birds and listed birds. Various human activities (including oil extraction and flood control systems) have altered the landscape and its hydrology, cutting off tidal flow to the area and filling up most of the wetlands.
Following the mobilization of environmental groups, Bolsa Chica was identified as a potential restoration site, and the Ports of Los Angeles and Long Beach pinpointed these wetlands as a potential offset site for their development projects. A memorandum of understanding was signed in 1995. Amendments to this granted additional credits to the Port of Los Angeles for the restoration of tidal action [33, 30] . A third amendment in 2005 established the restoration of the muted tidal areas in exchange for additional credits [34] . Under the memorandum, 143.3 ha of subtidal, intertidal and low marsh habitats were restored for a total of 454 mitigation credits (each port received half of the credits; the Port of Los Angeles credits were 414  415  416  417  418  419  420  421  422  423  424  425  426  427  428  429  430  431  432  433  434  435  436  437  438  439  440  441  442  443  444  445  446  447  448  449  450  451  452  453  454  455  456  457  458  459  460  461  462  463  464  465  466  467  468  469  470  471  472 for the Outer Harbor). The second and third amendments provided 40 and 38 credits respectively for the restoration of the full tidal basin and muted tidal areas.
The restoration work was undertaken from 2004 to 2006. The USFWS is responsible for the maintenance of the site as a reserve in perpetuity, as well as for its monitoring and management. The ratio 1.32:1 (Outer Harbor:Bolsa Chica lowlands) for full tidal zones was determined on the basis of a similar project in terms of impact and restoration (Port of Long Beach Pier J/Anaheim Bay) in which a combination of Habitat Evaluation Procedure and Habitat Equivalency Analysis was used. Concerning the muted tidal zones, the ratio was reduced to 0.44:1 (Outer Harbor:Bolsa Chica lowlands) (as these ecosystems produce one-third less fish than full tidal ecosystems).
c. Multi-habitat Umbrella Mitigation Banking Agreement (UMBA)
More recently, the Port of Los Angeles proposed the development of a multi-habitat Umbrella Mitigation Banking Agreement (UMBA), given the need to update the Inner and Outer Harbor mitigation banks in order to be compliant with the Final Rule of 2008 (the initial memorandums of the Harbor banks had not been signed by the USACE and the EPA).
The aim of the UMBA was to create a system under which the port could obtain credits for impacts on Inner and Outer Harbor habitats or on eelgrass and wetlands under federal jurisdiction. Another aim was to provide a framework for potential off-site and out-of-kind banks. These could then provide additional mitigation credits for current and future extension projects and for maintenance activities. The main challenge of out-of-kind mitigation was considered to be determining functional equivalence between impacted and restored habitats. The methodology selected for this was in line with Habitat Equivalency Analysis [18] . Opportunities for out-of-kind compensation included the restoration of sensitive habitats such as coastal wetlands and rocky coasts.
Initially the plan was to draft the UMBA as a common document with the USACE, EPA, USFWS, CDFW, NFMS and the Coastal Commission. But the project was abandoned when the USACE could not come to a legal agreement with the other agencies, which wanted to keep their independence. These agencies have different priorities and their mitigation requirements can diverge. For instance, in the case of impacts on eelgrass, the USACE applies its checklist regarding mitigation ratios before making a decision and issuing a permit. The USACE can also rely on the ratio defined in the 'California Eelgrass Mitigation Policy and Implementing Guidelines', or, if it considers that the ratio in this policy is insufficient or too high, it can conduct a review process of the Essential Fish Habitat with the NMFS. In the case of unvegetated shallow zones, the NFMS considers these as potential eelgrass habitats and thus offset zones, while the USACE disagrees with this (Section 404 of the Clean Water Act does not list unvegetated sand as a Special Aquatic Site).
According to different interviewees, one of the unexpected positive outcomes of the ultimately abandoned development process of this offset instrument was that these agencies were for the first time required to negotiate on the perimeters of their jurisdictions. This allowed them to learn the priorities of each entity and evaluate their room for manoeuver. Constraints such as these often shape the decisional patchwork related to offsetting. 473  474  475  476  477  478  479  480  481  482  483  484  485  486  487  488  489  490  491  492  493  494  495  496  497  498  499  500  501  502  503  504  505  506  507  508  509  510  511  512  513  514  515  516  517  518  519  520  521  522  523  524  525  526  527  528  529  530  531 
Case study 4: Southern California Wetlands Recovery Project -in-lieu fee mitigation
The Southern California Wetlands Recovery Project (SCWRP) is a broad-based partnership of 18 state and federal resource management agencies working in concert with scientists, local governments, environmental organizations, business leaders and educators. It was created in 1997 to improve coordination between different agencies, to pool resources and to promote wetland restoration within the Southern California region extending from Point Conception (in Santa Barbara County) south to the border with Mexico.
The structure of the SCWRP consists of a Board of Governors (a decision-making organ), a Wetland Managers Group, and a consultative scientific committee that includes researchers and restoration practitioners. The California State Coastal Conservancy provides staff and serves as a finance office. The SCWRP tends to employ a watershed approach, aiming to preserve and restore not just wetlands as defined by regulatory agencies, but also adjacent shallow subtidal habitats, historic wetlands, areas fringing wetlands, and uplands in order to ensure functional systems. The restoration projects are developed in collaboration with local and regional agencies and NGOs. Provide an opportunity to pool resources into projects that present better outcomes in terms of ecological function than small-scale, and geographically isolated projects Use scientific and technical resources established through the SCWRP Formalize the watershed approach in order to identify the most appropriate offset options in a nonfragmented manner Reduce uncertainties concerning the success of offset projects Achieve regulatory requirements more effectively
In-lieu fee projects will be selected from projects on the SCWRP's Work Plan. SCWRP Work Plan projects reflect the priorities and regional objectives of the SCWRP's Regional Strategy, which has been approved by the 18 member agencies of the Wetland Managers Group and SCWRP's Board of Governors. Potential in-lieu fee projects off the Work Plan will first be assessed according to ecological and political feasibility criteria, 5 The State Water Board coordinates the actions of the nine Regional Water Quality Control Boards in California and is responsible for the protection of water bodies. Each Regional Water Board's area of activity corresponds to a watershed .   532  533  534  535  536  537  538  539  540  541  542  543  544  545  546  547  548  549  550  551  552  553  554  555  556  557  558  559  560  561  562  563  564  565  566  567  568  569  570  571  572  573  574  575  576  577  578  579  580  581  582  583  584  585  586  587  588  589  590 then further refined in consultation with the in-lieu fee program's Interagency Review Team, who must approve a Mitigation Plan for every project to be completed under the in-lieu fee program. The SCWRP inlieu fee program instrument defines multiple sub-service areas 6 within the overall service area of the program. Each in-lieu fee project is selected within a sub-service area in order to take into account factors linked to the vicinity of the watershed, its position in the landscape and the wetland's functionalities.
The sponsor of the SCWRP's in-lieu fee mitigation program is the Coastal Conservancy, which is legally responsible for an offset after the sale of in-lieu fee credits to a permittee. The Coastal Conservancy can establish a contract or an agreement with a third party (e.g. an NGO or private or public sector entity) for the development, implementation and/or long-term management of a project. Long-term management requires site protection (e.g. a conservation easement 7 ) and a liability shift to another organization.
The Coastal Conservancy will establish an account to receive the funds stemming from the sale of credits, and these funds will be used for the full costs of a project, including its design, acquisition, implementation, monitoring and management, as well a financial assurances, contingency funds, and administrative costs of the Coastal Conservancy. A separate account will be established for the long-term management and maintenance of the site.
The number of credits generated by each offset project will be calculated on the basis of the number of acres or the functionality unit, and the credits will be classified in terms of habitat or resource type, jurisdictional status, and offset type (i.e. enhancement, rehabilitation, recreation, creation or preservation). Credits will be available for tidal and non-tidal aquatic resources. The California Rapid Assessment Method (CRAM) will be used to assess the initial state of a wetland when evaluating the opportunity to implement offsetting. This method can also be employed to evaluate performance standards after offsetting, coupled with a level 3 8 intensive site-specific assessment and/or alternative functional assessment methods. For each in-lieu fee project, the required method used to determine the credits will be specified in consultation with signatories. The USACE will define the number of available credits for each project on the basis of the recommendations of the program signatories. The conditions for issuing the credits will be specified for each offset project.
Concerning credits linked to preservation, all the anticipated credits will be deemed to be generated upon the acquisition and full legal protection of the property to be preserved and the implementation of the longterm management and maintenance fund for such property.
Results: Using ANT to analyze the California case studies
To analyze the governance models developed in California to devise offset instruments for authorized impacts on marine zones, ANT was used (Error! Reference source not found.). The different elements of ANT (non-human actants, spokesperson actants, other human actants, potential positive or negative modalities, translation elements, obligatory passage point) explaining organizational dynamism were identified in each case study. Table 1 here 6 The service and sub-service areas define the areas within which an impact on US Waters and/or State Waters must be located to be offset through the credits of the in-lieu fee program. 7 A conservation easement is a legal tool that limits in perpetuity human development on a defined area of land but may allow certain light uses (e.g. hiking). 8 The EPA refers to a three-tier framework for wetlands monitoring and assessment. Level 3, or intensive site assessment, provides a thorough measure of the state of a wetland, based on biological taxa and/or hydro-morphological functions. 591  592  593  594  595  596  597  598  599  600  601  602  603  604  605  606  607  608  609  610  611  612  613  614  615  616  617  618  619  620  621  622  623  624  625  626  627  628  629  630  631  632  633  634  635  636  637  638  639  640  641  642  643  644  645  646  647  648  649 The organization of socio-ecological system (the relation between the different actants, their capacity to call upon different modalities) informs the progress of the translation processes. These processes turn out to differ according to the existence of controversies around the representation of nature among stakeholders. Two different patterns were identified. These are referred to as "consensual" when the translation process relies on commonly recognized modalities (status, sizing methodologies, restoration techniques) and as "innovative strategies" when the translation process calls upon 'skilled intermediaries' and new modalities (spatial and time scales) in order to establish the obligatory passage point, that is, the marine offset instruments.
Consensual process
Representation of nature
During these interviews, it was mentioned several times that wetlands are the easiest case to deal with in terms of offsetting. The obligatory passage points concerning wetlands offsetting have been well established in the United States since the 1980s. The No Net Loss principle emerged from the National Wetland Policy Forum in 1987 and was adopted by the administration in 1989 [36] . The regulations related to wetlands protection have now been applied for a number of years, so the objectives are clearly defined and the points of view on the subject do not significantly diverge. Wetlands in the United States benefit from offset instruments such as mitigation banks [37, 38, 39] that rely on standardized assessment methodologies such as Rapid Assessment Methods [40] and referenced restoration techniques [41, 42] . This situation tends to favor out-of-kind offsetting for marine impacts in favor of coastal wetlands, thus it could be considered that out-of-kind offsetting is implemented at the expense of purely marine ecosystems. Examples are compensating the impacts of SONGS on Southern California Bight fish in open water with the San Dieguito lagoon, or compensating the impacts of the Port of Los Angeles with the Bolsa Chica and Batiquitos lagoons. But it is also important to stress that 90% of Californian wetlands with a high biodiversity stake have disappeared over the past century due to human activities (USFWS). It is this critical situation that triggered the implementation of California environmental policies on wetlands conservation.
It is clear that agencies can more easily agree when conservation objectives are clearly stated, which is the case for protected species or habitats when sizing methodologies and technical solutions are available (which is the case for wetlands and eelgrass habitats). Human 'actants' influence the integration of nonhuman 'actants'. When a consensus exists, illustrated by clearly defined conservation objectives in environmental regulations, this leads to a certain representation of nature. As mentioned by Latour, B. [5] for science 'in the making' (and not for proven facts), 'given that the settlement of a controversy is the cause and not the consequence of the representation of nature, one cannot invoke the final outcome -nature -to explain how and why a controversy was settled'.
Positive modalities: drivers of offsetting
Within this representation of nature, the protection status of the considered habitat or species (here, Essential Fish Habitats, Habitat Areas of Particular Concern or Special Aquatic Sites) constitutes a positive modality. These habitats or species benefit from consensus as regards their protection. This is particularly 650  651  652  653  654  655  656  657  658  659  660  661  662  663  664  665  666  667  668  669  670  671  672  673  674  675  676  677  678  679  680  681  682  683  684  685  686  687  688  689  690  691  692  693  694  695  696  697  698  699  700  701  702  703  704  705  706  707  708 13 true for eelgrass and wetlands in the case studies reviewed here. This results in sizing methodologies that are adapted to these species and the pressures on them, such as the Rapid Assessment Method developed for wetlands in the United States, or Habitat Equivalency Analysis used for the sizing of eelgrass offsetting for authorized impacts. In coastal zones, available restoration techniques mainly concern wetlands [41] and marine and coastal 'ecosystem engineer' species such as seagrass and macroalgae [43, 52] . Thus, the protection status of an area, robust sizing methods and proven restoration techniques constitute positive modalities that foster integration of tacit knowledge and its incorporation within a mitigation instrument. These modalities are closely related to 'impacted elements' and 'generated pressures' actants.
Translation process
Next, those involved in making the case by building up facts must 'translate' their message, facilitating its interpretation so their interest aligns with the interests of others recruited in the process [5] . In the case of eelgrass mitigation policy, eelgrass represents a suitable habitat for numerous species under the Endangered Species Act (which interests the USFWS and CDFW), is listed as an Essential Fish Habitat and a Habitat Area of Particular Concern under the Magnusson-Stevens Act (which interests the NMFS), and as a Special Aquatic Site under the Clean Water Act (which interests the EPA and USACE). For this reason, the translation process in this case was not a stumbling block; the aims of the different agencies were aligned and consistent. The NMFS acted as the linchpin as it is responsible for marine resources and the management of their habitats, in particular concerning Essential Fish Habitats and Habitat Areas of Particular Concern. Furthermore, some flexibility in the recommendations was voluntarily maintained so that the guidelines could be adapted to the various technical abilities of environmental consultancies.
Innovative strategies
However, some processes in the development of mitigation guidelines fall outside the consensual framework. Analyzing these can reveal the finer mechanisms involved in devising different offsetting governance models. These mechanisms are useful in understanding how some of the original issues are resolved in the boundaries of the use of a methodology or the prerogatives of stakeholders.
A lack of consensus: the role of 'skilled intermediaries'
In the case of situations in which stakeholders have contrasting interests and no consensus exists, new strategies may need to be employed.
In the case of SONGS, the Coastal Commission played an initiating role, imposing additional conditions for permit approval and establishing an independent committee, the Marine Committee Review. This committee then intervened by requiring impacts to be identified by independent scientists, enabling the existing stakeholders to be reconfigured through a process of deconstruction and reconstruction. The creation of an independent committee and the requirement of an evaluation by independent scientists were crucial in redistributing stakeholder interests and co-constructing new common goals. In the case of the Port of Los Angeles, the harbor authority played a driving role in developing the UMBA, acknowledging the need to take into account potential impacts before impacts occurred, but it did not have a regulatory role. In the case of the SCWRP's in-lieu fee mitigation project, the Coastal Conservancy highlighted the opportunity to link wetland restoration objectives to potential impacts on the Californian coast. From there, its 709  710  711  712  713  714  715  716  717  718  719  720  721  722  723  724  725  726  727  728  729  730  731  732  733  734  735  736  737  738  739  740  741  742  743  744  745  746  747  748  749  750  751  752  753  754  755  756  757  758  759  760  761  762  763  764  765  766  767 Interagency Review Team, a concertation body including federal, state and regional environmental agencies, will take over to supervise the establishment, use, operation and maintenance of a mitigation project. These cases indicate the importance in the process of 'skilled intermediaries' or 'policy entrepreneurs' who are capable of 'forging associations between important actors, explaining the potential utility of the assessment framework to other local actors, and addressing negative modalities' [8] . They can act as guarantors of the interests of a threatened ecological system that does not benefit from a consensus. These intermediaries appeal to new modalities that go beyond the traditional framework (see 4.2.2).
Beyond existing modalities
In the case of eelgrass mitigation, the guidelines initially applied only to southern California, and were then extended throughout the state. This change in spatial scale, corresponding to a relevant biogeographical unit, facilitated the process of developing the mitigation policy. It allowed stakeholders to consider the issue at the scale of California, where activities impacting eelgrass are similar, even if local particularities need to be taken into account since both pressures and growth characteristics can differ locally. This enabled going beyond a case-by-case approach, to pool knowledge and improve effective decision-making. In the case of the SCWRP's in-lieu fee mitigation project, the scale corresponds to that of the SCWRP, which is equivalent to protected wetlands in southern California divided into three sub-service areas on the basis of functional considerations and economic viability. In the case of SONGS, it was a change in temporal scale that was crucial; firstly, ad hoc monitoring before and after the first two years of the operational phase in order to determine the impacts (a process that is currently little developed), secondly, a five-year monitoring period of the experimental phase involving the creation of an artificial reef to define an appropriate offset project. This temporal rescaling is indicative of an adaptive response that is able to evolve according to need. In the eelgrass and SCWRP case studies, long-term feedback from existing projects facilitated the development of suitable mitigation instruments.
These unique modalities adapted to their specific cases challenge the existing approaches, demonstrating that these practices can be redesigned by generating innovative approaches in the development of offset instruments.
The translation process and negative modalities
In the case of the Port of Los Angeles's attempt to create an Umbrella Mitigation Bank Agreement, developing a common document between all agencies that concerned different impacted elements required the USACE to recruit the other agencies to their own objectives. Although the port played a driving role, as the initiator behind brainstorming an agreement, it did not have a regulatory role. The consequent impossibility of reallocating interests and objectives, leading to the abandonment of the project, seems to have stemmed from a poor knowledge of the leeway of each agency in issues related to offsetting authorized environmental impacts. Indeed, the development of this mitigation instrument was a first in terms of the number of participating agencies in negotiations regarding marine offset issues: the USACE, EPA, USFWS, CDFW, NMFS and the Coastal Commission. This situation illustrates the dilemma referred to by Cowell and Lennon [8] in which 'enrolling actors with divergent policy agendas can also lead to new assessment methodologies being confined to modest, informational uses, exerting little immediate leverage over business as usual. Conversely, asserting that a particular methodology must be accepted, or that the knowledge generated has nonnegotiable consequences for existing policies, invites negative modalities -768  769  770  771  772  773  774  775  776  777  778  779  780  781  782  783  784  785  786  787  788  789  790  791  792  793  794  795  796  797  798  799  800  801  802  803  804  805  806  807  808  809  810  811  812  813  814  815  816  817  818  819  820  821  822  823  824  825  826 resistance and rejection.' Setting in stone an obligation to refer to a certain sizing methodology can be a deterrent for some partner agencies that fear losing their influence in negotiations (this is less important in cases where an official method is already established). The issue encountered by the Port of Los Angeles is similar to that described by Mann and Absher [44] in the context of the creation of a conservation bank 9 in California. These authors argue that the culture of the involved agencies and the specific context allow the development of new and potentially controversial tools. They observed that management mechanisms aiming at ensuring the bank would correspond to local ecological and socio-economic conditions turned into a negotiation process on juridical terms and a review process of models in order to secure the agencies' institutional provisions. However, in the case of the Port of Los Angeles, the arguments were mainly jurisdictional and did not allow opposition to be overcome, thus they turned into negative modalities. They did not prove to be effective in the translation process.
Obligatory passage point
In the case of the statewide eelgrass mitigation policy, guidelines were developed to which the USACE and Coastal Commission can refer for issuing permits. In the case of SONGS, offsetting solutions adapted to the project were listed in the amended operation permit. In the case of SCWRP, in-lieu fee mitigation can be recommended in the framework of permits delivered by different signatory agencies in southern California (there is a soft preference by regulators for in-lieu fee mitigation as a second choice after mitigation banking). Thus, 'when strategies succeed, the fact that has been established becomes essential: this is an obligatory passage point for those who want to act according to what their interests dictate to them' [5] .
In the case of the Port of Los Angeles, the multi-habitat Umbrella Mitigation Bank Agreement was abandoned -only the compliance of the two preceding Harbor mitigation banks was ensured. For future impacts, either a case-by-case offset will have to be developed for impacts other than those on US Waters and Essential Fish Habitats, or a new bank may be created for impacts on US Waters or Essential Fish Habitats according to the appropriate procedure.
The analysis of these four case studies confirmed the initial assumption of the importance of the ecological system on governance systems. Yet looking at the process of the development of these governance systems through the lens of ANT shines light on the complexity of this link; in particular, on the network involved in designing a relevant offset instrument. The ANT highlights the essential steps in attaining the obligatory passage point: the involvement of 'skilled intermediaries' and the modalities used in the translation process. The different elements involved in these steps are summarized in Error! Reference source not found.1.
Fig 1 here
As this diagram shows, 'skilled intermediaries', often stemming from the reconfiguration of stakeholders, can succeed in overcoming uncertainties generated by negative modalities and in leading all stakeholders in the network towards the obligatory passage point. They draw upon effective translation processes that they contribute to establishing. The translation process can include new modalities that represent adaptive solutions: for example, a change in spatial or temporal scale. 9 A conservation bank is a parcel of land with conservation value that is protected in perpetuity. In exchange for conserving and managing the land for species that are endangered, threatened or candidates for listing as endangered or threatened, the conservation bank is authorized to sell credits to permittees .   827  828  829  830  831  832  833  834  835  836  837  838  839  840  841  842  843  844  845  846  847  848  849  850  851  852  853  854  855  856  857  858  859  860  861  862  863  864  865  866  867  868  869  870  871  872  873  874  875  876  877  878  879  880  881  882  883 884 885
Discussion: towards a reconfiguration of environmental governance
This analysis of the governance processes underlying the emergence of offset instruments in California allows a better understanding of the links between the different 'actants' (according to ANT) in the mitigation network. The findings confirm the important role of previously acknowledged elements such as impacted ecosystems, sizing methodologies and ecological engineering techniques. In addition, they highlight the key role of certain more discreet factors: the intervention of 'skilled intermediaries' and the crucial interactions of spatial and time scales. This calls for a rethinking of the marine offset governance.
The issue of reconfiguring environmental governance in terms of stakeholder networks and temporal and spatial scales (the expression is borrowed from the title of a study by Bulkeley [45] : 'Reconfiguring environmental governance: Towards a politics of scales and networks') has been tackled several times in geography studies. This was also the case in the study by Mann and Absher [44] concerning the development of mitigation banks as a policy instrument from a socio-ecological system and environmental governance perspective. An analysis of these processes reveals tensions between requirements concerning adaptation, context specificities and harmonization that must be overcome in order to reach common policy objectives, particularly in the case of divergent goals between stakeholders [46] .
Stakeholder reconfiguration
In the California case studies, a tendency to create new arrangements that include existing environmental agencies or other stakeholders but in new forms has been observed: for example, specific structures such as the Marine Committee Review and the Interagency Review Team. Thus one possible response to divergent interests can be to reconfigure representatives from pre-existing organizations to build a collaborative answer to an emergent issue [47] .
The involvement of stakeholders other than federal or state agencies has also been noted, such as the integration of NGOs (e.g. Friends of the Earth in the SONGS case study, SCWRP for the in-lieu fee case study), developers (e.g. SONGS, Port of Los Angeles), environmental consultancies (e.g. guidelines for eelgrass mitigation), scientists (e.g. SONGS, guidelines for eelgrass mitigation, SCWRP). This is in line with the observations of Karkkainen [48] , who, while acknowledging the pivotal role of government agencies, mentions that environmental issues have become too complex to be solved through the direct, independent actions of the government (a 'top-down' approach). He supports the involvement of different sets of stakeholders in ongoing, cross-party collaboration and concerted action (a horizontal approach). These stakeholders could include government agencies, regional or local governments, multilateral institutions, intergovernmental entities, NGOs, private sector representatives and independent scientists.
Bulkeley [45] encourages the development of approaches to environmental governance that 'can move beyond nested hierarchies 10 , the separation of levels of decision-making, and the divisions between territorially bound states and the fluid relations of non-state actors'. The objective is to leave room for hybrid governance arrangements, based on a truism in human geography, where scales are socially and politically constructed and thus contested [49, 50] .
Lastly, the intervention of skilled intermediaries supported the idea that some actors or institutions have the capacity of formulating, ensuring and implementing specific policies while others do not [51] . 10 'Hierarchy' in the sense of classifying items according to their relative importance and their inclusive character .   886  887  888  889  890  891  892  893  894  895  896  897  898  899  900  901  902  903  904  905  906  907  908  909  910  911  912  913  914  915  916  917  918  919  920  921  922  923  924  925  926  927  928  929  930  931  932  933  934  935  936  937  938  939  940  941  942  943  944 
Changes in scale
This review of case studies shows that recruiting stakeholders around the same goal relies on new arguments linked to changes in temporal scales and adaptive answers. This corroborates the idea elaborated by Karkkainen [48] that the complexity of ecosystem processes requires a departure from fixed, categorical rules. He promotes the development of an approach relying on an 'experimentalist rolling rule', based on a 'continuous monitoring of ecosystem conditions and stressors, generation of new learning, and adjustment of policy in response to new information and environmental change'.
In the reviewed case studies, spatial scales were also modified. This involves building a more global approach while respecting local particularities in terms of physical and biological environments (e.g. the eelgrass example) as well as in terms of governance systems (e.g. the SCWRP, where state agencies work with local authorities). This capacity to adapt reflects the comments of Meadowcroft [47] , in the context of the environmental management of terrestrial ecosystems, in which he highlights that 'general objectives become more concrete, but they also become more detailed, specific, and varied; and the result is a patchwork of ever more differentiated perspectives, approaching matters at finer as well as larger scales'. The author draws a parallel with the emergence of multiparty environmental governance: 'the process is broader and more inclusive', but also 'more fragmented and differentiated' (involving different groups in different contexts according to their interests). Changing spatial scales also have an effect on governance systems, which must adapt to better address these. 
